Precursor-protein convertase 1 gene expression in the mouse hypothalamus: differential regulation by ob gene mutation, energy deficit and administration of leptin, and coexpression with prepro-orexin.
The expression of precursor-protein convertase (PC)1, PC2 and paired basic amino acid cleaving enzyme four mRNA was studied by in situ hybridisation in regions of the hypothalamus involved in energy regulation in relation to obese (ob) gene mutation and energy deficit. PC1 gene was differentially expressed in hypothalamic nuclei of mice from different genetic backgrounds or energetic status, whereas no differences in expression were observed for either the PC2 or paired basic amino acid cleaving enzyme four genes. In obese ob/ob mice, PC1 mRNA levels were increased in the paraventricular nucleus, decreased in the lateral hypothalamus and unchanged in the ventromedial nucleus and arcuate nucleus relative to lean controls. In response to intraperitoneal injection of murine leptin, PC1 mRNA levels in obese ob/ob mice decreased in the arcuate nucleus, increased in the lateral hypothalamus and were unchanged in both the paraventricular nucleus and ventromedial nucleus. In mice deprived of food for 24 h, PC1 mRNA levels were reduced in the ventromedial nucleus, increased in the lateral hypothalamus and unchanged in the paraventricular nucleus and arcuate nucleus relative to ad libitum-fed controls. Overall, whilst the data show effects related to leptin and energetic status, they do not support a strong and consistent link between PC1 gene expression and energy balance. This suggests that if PC1 is important to the control of energy balance then protein expression and activity, rather than gene expression may be the more critical parameters of regulation. The relationship between PC1 and candidate energy balance-related genes in the lateral hypothalamus was investigated by dual in situ hybridisation. PC1 mRNA was localised in prepro-orexin mRNA expressing neurons in the lateral hypothalamus, which suggests a functional relationship.